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1.Executive Summary

01

Retailers today are not short on data, they are short on clarity.

Across stores globally, thousands of cameras continuously capture shopper movement, staff

activity, and operational blind spots. Yet, for most retailers, this vast stream of visual data is

reduced to a single metric: footfall. A number that, while useful, barely scratches the surface of

what is truly happening inside the store. This gap between visibility and understanding is where

the new phase of retail transformation is unfolding.

In an environment shaped by rising operational costs, shifting customer expectations, and

increasing pressure on store profitability, retailers can no longer rely on fragmented or surface-

level insights. The need is no longer just to measure traffic, but to interpret behavior, predict

outcomes, and act in real time. The evolution of in-store analytics is now moving decisively in

that direction.

What was once a hardware-led setup driven more by estimates than actual behavior is

becoming a software-led intelligence layer: one that leverages existing infrastructure,

applies advanced computer vision, and delivers a multi-dimensional view of store

performance. From understanding how shoppers move through aisles to identifying friction

points in checkout, modern analytics is transforming stores into measurable, optimizable

environments.

This paper explores that shift—from legacy traffic counting to AI-driven retail insights, and

outlines what modern in-store traffic analytics looks like when accuracy, depth, and real-time

decisioning converge.



Retail has never been static. It has consistently adapted to waves of disruption—each reshaping

how stores operate and how customers engage. Rather than being sidelined by e-commerce or

global disruptions, the physical store has proven its resilience by evolving. 

Industry leaders like Walmart, Target, and Kroger are no longer just managing floor space; they

are building data-rich ecosystems. By blending digital intelligence with physical environments,

these retailers have turned the store into a platform where every movement and interaction is a

measurable data point.

The New Structural Mandate

This evolution isn't just an upgrade. It is a response to a new, high-pressure structural reality.

Today’s stores aren't just competing with the merchant next door; they are measured against:

Hyper-Personalization: Algorithm-driven journeys that have reset consumer expectations.

The Velocity of Now: Instant fulfillment models that leave no room for friction.

Operational Turbulence: A landscape defined by staffing shifts and unpredictable demand.

Decoding In-Store Complexity

In this environment, the traditional metric of "footfall" is no longer enough to explain

performance. Two stores can have identical traffic but wildly different outcomes based on

how they manage layout efficiency, staff responsiveness, and queue dynamics.

As the role of the store expands, serving as a fulfillment hub, a brand showroom, and an

omnichannel anchor, the margin for error has vanished. Precision is no longer a luxury. This is

where traditional analytics begins to break down. Because while the environment has become

more dynamic, the measurement systems have remained static.

2.The Evolution of In-Store Analytics: Retail’s
Next Reinvention
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3.The Comfort of Simplicity: Why Legacy
Systems Persist
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Legacy traffic counting systems were built

for a simpler era. Their value was

straightforward: measure how many people

enter a store. For years, that was enough.

Even today, many retailers continue to rely

on Infrared (IR) beam sensors, Thermal

counters, and basic video-based counters

with limited intelligence.

These systems persist not because they are effective, but because they are

familiar:   install sensors, count entries, generate daily reports. They are easy to

understand, relatively low-touch, and have been embedded into retail operations

for years. But simplicity often masks compromise.

No differentiation:  Unable to distinguish between staff and shoppers, individuals

and groups, or repeat vs. unique visitors.

No behavioral visibility: No understanding of dwell time, movement patterns, or

engagement.

 No identity persistence (privacy-safe): Cannot track journeys across zones

without relying on invasive methods.

 No operational linkage: Disconnected from staffing, checkout performance, or

store execution.

 No real-time actionability: Insights are retrospective, not actionable in the

moment.

The Limits of Counting Without Context

In effect, these systems answer “how many”, but not “why,” “where,” or “what next.”



4. From Footfall to Full-Stack AI-Powered
Store Insights
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AI is no longer an add-on in retail, it is the layer defining performance. According to

statistics, 89% retailers are actively using or piloting AI, making its adoption mainstream. 

Traffic is no longer just a metric. It is becoming a foundational data layer—one that, when

powered by AI, turns raw movement into continuous, structured intelligence across the

store. This is where the equation changes. Instead of relying on fragmented signals, retailers

can now build a connected intelligence layer, one that explains why performance varies,

where inefficiencies emerge, and how to act in real time. This is not incremental. It is a

structural shift.

Because once traffic becomes intelligence, it doesn’t stay isolated—it feeds staffing, queue

management, layout decisions, conversion measurement, and every operational lever in the

store. The impact compounds. 

Retailers who adopt this model are not just improving visibility, they are building systems

that continuously learn, adapt, and optimize. With 60%+ retail leaders prioritizing store

tech investment, analytics and automation are now core to operations.  Those who don’t will

keep measuring performance. Others will start controlling it.

https://www.allaboutai.com/resources/ai-statistics/ai-in-retail/
https://www2.deloitte.com/us/en/insights/industry/retail-distribution/future-of-retail.html


4.1 Moving to AI No Longer Requires a
Rebuild

05

For many retailers, the barrier hasn’t been belief in AI, it’s been the perceived cost,

complexity, and disruption of getting started. Concerns around high upfront investment,

unclear ROI, integration challenges, and team adoption have kept legacy systems in place

longer than they should. But that equation has changed.

Barries to AI Adoption What’s Changed

High Cost, Unclear Payback

Large upfront investments, multi-

store scaling requirements, and

slow time-to-value create

hesitation—especially when ROI

isn’t immediate.

Data & Integration Friction

Fragmented systems, poor data

quality, and failed integrations

lead to unreliable outputs—

undermining trust in AI.

Talent & Adoption Gaps

Limited in-house expertise and

the need to train store teams slow

adoption, while cultural resistance

delays decision-making.

Lightweight Deployment

AI-native platforms work with existing

camera infrastructure and leverage

edge + cloud, removing the need for

costly hardware upgrades.

From CapEx to Scalable OpEx

Leading AI platforms eliminate heavy

upfront investments, enabling

retailers to start small, prove value

quickly, and scale based on outcomes.

Operational Simplicity

Modern AI-driven traffic analytics

solutions are built for operational

teams, not data scientists—with

intuitive outputs that don’t require

extensive training or specialized

expertise to act on.

 Modular, Use-Case-Led Adoption

Next-generation platforms enable

modular,use-case-driven adoption

—without locking retailers into rigid,

single-purpose systems.

All-or-Nothing AI Investments

Retailers are forced into large,

bundled deployments, where

multiple use cases must be

adopted upfront, making AI

expensive, risky, and difficult to

justify without proven ROI.



5. The AI Layered Intelligence Model: What
Defines Modern Store Analytics
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Modern retail analytics is built on a structured intelligence model—not a single metric,

not a dashboard, but a layered system that builds meaning progressively.

Everything starts with accuracy. AI-powered detection models—built on

architectures like YOLO (You Only Look Once) and EfficientDet—enable precise

counting even in complex, real-world conditions such as occlusions, crowding, and

bidirectional flow. But accuracy is no longer the goal, it is the baseline. Without it,

everything above collapses.

Precision -  Accuracy as the Baseline

This layer answers a critical question: What happens after entry? Using multi-object

tracking algorithms such as Deep SORT and trajectory mapping, retailers can:

Track in-store paths

Identify high-traffic corridors

Detect bottlenecks and dead zones

Movement — Understanding Flow, Not Just Entry

Beyond movement lies meaning. This layer interprets:

• Where shoppers pause

 • What they engage with

 • How long they dwell

Using temporal modeling and pattern recognition, retailers gain visibility into intent

signals, not just presence. So, merchandising effectiveness becomes measurable.

Behavior — Capturing Engagement and Intent
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This is where analytics becomes operational. By linking shopper activity to store

execution, retailers can:

Monitor queue formation and wait times in real time

Align staff deployment with actual demand curves

Identify service inefficiencies as they happen

Queue intelligence, in particular, becomes a critical lever, impacting conversion,

satisfaction, and throughput simultaneously.

Operations — Connecting Behavior to Execution

At the highest level, analytics becomes forward-looking.This layer enables:

Predictive modeling of traffic and demand

Prescriptive recommendations for staffing and layout

Simulation environments through digital twins

Intelligence  — Prediction, Simulation, and Optimization



6.The Architecture Behind Intelligent Stores 
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AI-powered store intelligence doesn’t operate in isolation, it is enabled by a tightly

integrated ecosystem. What looks like a simple insight: footfall, dwell, queue time, is

powered by a connected stack of edge devices, real-time processing, and distributed

intelligence working in sync.

This is the shift from fragmented tools to a unified operating backbone—

one that continuously captures, processes, and activates in-store data.

Because without this foundation, intelligence remains delayed,

disconnected, and difficult to act on. With it, stores move from reactive

reporting to real-time, decision-ready systems.

A unified system that captures, understands, and acts on in-store activity in real time
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Where in-store data is captured and made usable

The modern store intelligence stack begins with what already exists: CCTV cameras. But

instead of acting as passive recording systems, these cameras become active data sources,

continuously capturing real-world activity across the store. This is paired with edge devices,

which bring compute closer to the source, enabling real-time processing without relying

entirely on the cloud.

From there, cloud connectivity provides the scale—supporting storage, model

training, and cross-site orchestration—while security and compliance frameworks

ensure enterprise-grade data protection.

Infrastructure Foundation

Where data is interpreted and intelligence is created

This is the hybrid AI engine in action, where processing is distributed between edge

and cloud for both speed and depth. At the edge, real-time detection and event-level

analysis happen instantly—identifying movement, interactions, and anomalies as

they occur. In the cloud, deeper analysis and pattern recognition take over, enabling

trend analysis, cross-store insights, and continuous model improvement over time.

Powered by computer vision, AI/ML pipelines, and real-time processing systems, raw

video is transformed into structured, queryable intelligence.

Processing Engine



10

Where intelligence drives real-world outcomes

This is where intelligence becomes operational. Insights are delivered through real-

time alerts, dashboards, and system integrations, enabling teams to act immediately,

not after the fact.

This directly powers real-time retail applications, including:

Staff engagement and productivity tracking

QA and service time monitoring

Zone analysis and in-store movement tracking

Customer footfall and dwell insights

Queue management and service optimization

 The focus moves from hindsight to in-the-moment action across store operations.

Experience & Action
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Experience & Action

The shift to full-stack store intelligence creates advantages that are difficult to

replicate. Not because the data is unique, but because the system is.

Retailers operating on this AI-powered model:

Move from scheduled staffing → demand-driven staffing

Transition from estimated conversion → precise conversion measurement

Replace reactive operations → real-time intervention

Evolve from store reporting → store optimization

And critically, they can do this consistently across locations, not just in isolated

pilots. The real value of this transformation lies in measurable impact—not abstract

insights.

7.Turning In-Store Traffic Data into Results



Labor Optimization

Align staffing with real-time demand, not static schedules—reducing overstaffing

during low traffic and improving coverage during peak hours.

Queue Intelligence

Identify bottlenecks as they form, reduce wait times, and improve throughput—

minimizing abandonment and protecting revenue.

Conversion Accuracy

Move beyond directional estimates to true traffic-to-sales relationships—

understanding what actually drives conversion in-store.

Retail Media Measurement

Measure real-world exposure and engagement—understanding which placements

drive attention, interaction, and downstream impact.

Store Layout Effectiveness

Quantify how layout changes influence movement and behavior—optimizing product

placement and store flow based on actual data.

Compliance & Occupancy Tracking

Ensure adherence to operational and regulatory standards—while maintaining safe,

well-managed store environments.

Traffic analytics no longer just reports results, it helps shape them.
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Experience & Action
Where This Drives Outcomes



Dragonfruit AI powers leading retailers globally to improve store operations,

enhance in-store visibility, and drive measurable performance.

Built as an AI-native platform, Dragonfruit transforms existing CCTV

infrastructure into a source of real-time, actionable intelligence, helping

retailers understand how stores operate and where opportunities exist to

optimize.

At the core of this is Dragonfruit’s patented Split AI™ approach, processing

data intelligently across edge and cloud. This architecture delivers high

accuracy at scale while significantly reducing total cost of ownership, enabling

retailers to unlock advanced insights and achieve stronger ROI.

Dragonfruit’s Traffic Analysis solution goes beyond just counting, capturing

how customers move, engage, and convert within the store using advanced

computer vision. Customers unlock:

Footfall and dwell insights

Queue wait time tracking

Staff engagement visibility

Map-based store analysis

Retail digital twin for real-time store understanding
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The Dragonfruit AI Advantage
Trusted by retailers to improve store performance, optimize operations, and unlock

measurable growth
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Get in Touch with Us
REACH OUT TO BOOK A FREE DEMO

contact@dragonfruit.ai

Email:

click here

Linkedin:

Website:

dragonfruit.ai

https://in.linkedin.com/company/dragonfruit-ai

	From Counts to Context: Redefining In-Store Traffic Analytics with AI
	2.The Evolution of In-Store Analytics: Retail’s Next Reinvention
	The New Structural Mandate
	Decoding In-Store Complexity
	3.The Comfort of Simplicity: Why Legacy Systems Persist
	The Limits of Counting Without Context

	4. From Footfall to Full-Stack AI-Powered Store Insights
	High Cost, Unclear Payback
	Data & Integration Friction
	Talent & Adoption Gaps
	Lightweight Deployment
	Operational Simplicity
	Modular, Use-Case-Led Adoption

	5. The AI Layered Intelligence Model: What Defines Modern Store Analytics
	Everything starts with accuracy. AI-powered detection models—built on architectures like YOLO (You Only Look Once) and EfficientDet—enable precise counting even in complex, real-world conditions such as occlusions, crowding, and bidirectional flow. But accuracy is no longer the goal, it is the baseline. Without it, everything above collapses.
	Movement — Understanding Flow, Not Just Entry
	Behavior — Capturing Engagement and Intent
	Operations — Connecting Behavior to Execution
	Intelligence  — Prediction, Simulation, and Optimization

	Where This Drives Outcomes

	The Dragonfruit AI Advantage
	Dragonfruit’s Traffic Analysis solution goes beyond just counting, capturing how customers move, engage, and convert within the store using advanced computer vision. Customers unlock:


